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-2 3 SttL-T^^^^yilSrWa^Lfc. 
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i ] ^ y *mm&x<oT (e 

C. 4. 3. 1 . 1) — K"T5iSe^DNA 0 

(Brevibacterium flavum) MJ-23 3"C$)5 
ATGTCTAAGA 
ATTGTGAACG 
GTTTCGGAAC 
GATCTGCTTG 
GCGGTGGACA 
GGCATGGTCC 
GCACAAAAAG 
ATGGATCAGT 
ACCAACGAAG 
CACAT(XTGC 
ACTGGTTTCC 
CTTCAGGTTG 
ACCCAGTTGC 
AACCTCGCAG 
CTTGGTGCAA 
GTCGCTGCTC 
GCTACCTCTG 
AAACTGTCCA 
AACGAAATCA 
CCAGTGATCC 
GTCACCATGG 
GAATCCCTCT 
TGCGTCGTAG 
GGCATTATCA 
GAAGCAGCCG 
GAAAAGACGC 
AGGCTCTACT 
// 

4 ] ft <o r ^ y ifefi^JT^ $ r 

Met 

1 

Lys 
Ser 



(EC. 4.3.1. 1) 3-K+*«fi-7-DN 

A P 



CGAGCAACAA 


GTCTTCAGCA 


GACTCAAAGA 


ATGACGCAAA 


AGCCGAAGAC 


60 


GCGAGAACCA 


AATCGCCACG 


AATGAGTCGC 


AGTCTTCAGA 


CAGCGCTGCA 


120 


GTGTCGTCGA 


ACCAAAAACC 


ACGGTTCAGA 


AAAAGTTCCG 


AATCGAATCG 


180 


GTGAACTTCA 


GATCCCATCC 


CACGCATATT 


ACGGCGTGCA 


CACCCTTCGT 


240 


ACTTCCAAAT 


CTCACGAACC 


ACCATCAACC 


ACGTCCCAGA 


TTTCATTCGC 


300 


AGGTGAAAAA 


GGCCGCAGCT 


TTAGCAAACC 


GCCGACTACA 


CACACTTCCA 


360 


CAGAAGCAAT 


TGTCTGGGCT 


TGTGATCAGA 


TCCTCATTGA 


GGGACGCTGT 


420 


TCCCCATCGA 


TGTGTTCCAG 


GGTGGCGCAG 


GTACCTCACT 


GAACATGAAC 


480 


TTGTTGCCAA 


CCTTGCACTT 


GAGTTCTTAG 


GCCATGAAAA 


GGGCGAGTAC 


540 


ACCCCATGGA 


TGATGTGAAC 


ATGTCCCAGT 


CCACCAACGA 


TTCCTACCCA 


600 


GCCTGGGCAT 


TTACGCTGGA 


CTGCAGACCC 


TCATCGCTGA 


AATTGATGAG 


660 


CGTTCCGCCA 


CAAGGGCAAT 


GAGTTTGTCG 


ACATCATCAA 


GATGGGCCGC 


720 


AGGATGCTGT 


TCCCATGAGC 


TTGGGCGAAG 


AGTTCCGAGC 


ATTCGCGCAC 


780 


AAGAGCAGAC 


CGTGCTGCGT 


GAAGCTGCCA 


ACCGTCTCCT 


CGAGGTCAAC 


840 


CCGCAATCGG 


TACTGGTGTG 


AACACTCCAG 


CAGGCTACCG 


CCACCAGGTT 


900 


TGTCTGAGGT 


CACCGGACTG 


GAACTAAAGT 


CCGCACGTGA 


TCTCATTGAG 


960 


ACACCGGTGC 


ATATGTTCAT 


GCGCACTCCG 


CAATCAAGCG 


TGCAGCCATG 


1120 


AGATCTGTAA 


CGATCTACGT 


CTGCTGTCTT 


CTGGTCCTCG 


TGCTGGCTTG 


1180 


ATCTGCCACC 


ACGCCAGGCT 


GGTTCCTCCA 


TCATGCCAGC 


CAAGGTCAAC 


1240 


CAGAAGTGGT 


CAACCAGGTC 


TGCTTCAAGG 


TCTTCGGTAA 


CGATCTCACC 


1300 


CTGCGGAAGC 


TGGCCAGTTG 


CAGCTCAACG 


TCATGGAGCC 


AGTCATTGGC 


1360 


TCCAGTCACT 


GCGCATCCTG 


GGCAATGCAG 


CCAAGACTTT 


GCGTGAGAAG 


1420 


GAATCACCGC 


CAACGCTGAT 


GTTTGCCGTG 


CTTACGTTGA 


TAACTCCATT 


1480 


CTTACCTGAA 


CCCATTCCTG 


GGCCACGACA 


TTGGAGATCA 


GATCGGTAAG 


1540 


AAACTGGTCG 


ACCAGTGCGT 


GAACTCATCC 


TGGAAAAGAA 


GCTCATGGAT 


1600 


TCGAGGCAGT 


CCTATCCAAG 


GAGAACCTCA 


TGCACCCAAT 


GTTCCGCGGA 


1660 


TGGAGAACTA 


A 








1681 



— £$r (EC. 4.3.1.1) a-KI-aJtfc^-DNA. 
Ser Lys Thr Ser Asn Lys Ser Ser Ala Asp Ser Lys Asn Asp Ala 

5 10 15 

Ala Glu Asp He Val Asn Gly Glu Asn Gin He Ala Thr Asn Glu 

20 25 30 

Gin Ser Ser Asp Ser Ala Ala Val Ser Glu Arg Val Val Glu Pro 

35 40 45 

Thr Thr Val Gin Lys Lys Phe Arg lie Glu Ser Asp Leu Leu Gly 
50 55 60 

Leu Gin He Pro Ser His Ala Tyr Tyr Gly Val His Thr Leu Arg 
70 75 80 

Val Asp Asn Phe Gin He Ser Arg Thr Thr He Asn His Val Pro 

85 90 95 

Phe He Arg Gly Met Val Gin Val Lys Lys Ala Ala Ala Leu Ala 

100 105 110 

Arg Arg Leu His Thr Leu Pro Ala Gin Lys Ala Glu Ala He Val 
115 120 125 



Lys 

Glu 
65 
Ala 

Asp 

Asn 
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Trp Ala Cys Asp Gin lie Leu He Glu Gly Arg Cys Met Asp Gin Phe 

130 135 140 

Pro lie Asp Val Phe Gin Gly Gly Ala Gly Thr Ser Leu Asn Met Asn 
145 150 155 160 

Thr Asn Glu Val Val Ala Asn Leu Ala Leu Glu Phe Leu Gly His Glu 

165 170 175 

Lys Gly Glu Tyr His He Leu His Pro Met Asp Asp Val Asn Met Ser 

180 185 190 

Gin Ser Thr Asn Asp Ser Tyr Pro Thr Gly Phe Arg Leu Gly He Tyr 

195 200 205 

Ala Gly Leu Gin Thr Leu lie Ala Glu He Asp Glu Leu Gin Val Ala 

210 215 220 

Phe Arg His Lys Gly Asn Glu Phe Val Asp lie He Lys Met Gly Arg 
225 230 235 240 

Thr Gin Leu Gin Asp Ala Val Pro Met Ser Leu Gly Glu Glu Phe Arg 

245 250 255 

Ala Phe Ala His Asn Leu Ala Glu Glu Gin Thr Val Leu Arg Glu Ala 

260 265 270 

Ala Asn Arg Leu Leu Glu Val Asn Leu Gly Ala Thr Ala lie Gly Thr 

275 280 285 

Gly Val Asn Thr Pro Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu 

290 295 300 

Ser Glu Val Thr Gly Leu Glu Leu Lys Ser Ala Arg Asp Leu lie Glu 
305 310 315 320 

Ala Thr Ser Asp Thr Gly Ala Tyr Val His Ala His Ser Ala He Lys 

325 330 - 335 

Arg Ala Ala Met Lys Leu Ser Lys He Cys Asn Asp Leu Arg Leu Leu 

340 345 350 

Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu He Asn Leu Pro Pro Arg 

355 360 365 

Gin Ala Gly Ser Ser lie Met Pro Ala Lys Val Asn Pro Val He Pro 

370 375 380 

Glu Val Val Asn Gin Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr 
385 390 395 400 

Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu 

405 410 415 

Pro Val He Gly Glu Ser Leu Phe Gin Ser Leu Arg He Leu Gly Asn 

420 425 430 

Ala Ala Lys Thr Leu Arg Glu Lys Cys Val Val Gly He Thr Ala Asn 

435 440 445 

Ala Asp Val Cys Arg Ala Tyr Val Asp Asn Ser He Gly He He Thr 

450 455 460 

Tyr Leu Asn Pro Phe Leu Gly His Asp He Gly Asp Gin lie Gly Lys 
465 470 475 480 

Glu Ala Ala Glu Thr Gly Arg Pro Val Arg Glu Leu He Leu Glu Lys 

485 490 495 

Lys Leu Met Asp Glu Lys Thr Leu Glu Ala Val Leu Ser Lys Glu Asn 

500 505 510 

Leu Met His Pro Met Phe Arg Gly Arg Leu Tyr Leu Glu Asn 
515 520 525 
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«:«trDNA«r»fir-r*lft»*.^7^5 K 0 
[fS#^ 7 ] 6-7 m frMc&Hknim:*. 

77 * $ h^cmasm^Mt => y *«■*. 
cm** 8 ] m&m 7 mm<o * y ^iii(D^sn: 

[ooo U 

c. 4.3.1.D fc=-i^*»e*frfttf=9*aM 

[0002] L-T^7^^Ktt, &str s y Bo- 
ot LT«e«*tc**>^*s*q&ft, gn^Aa^ta 

[0003] 

fc#»#<**£*VC^* I.Chibata et a 

1., Appl. Microbiol., 27,878 (1974) ;W^H86 1 
-2 9 7 1 8-^& ; 4^51036 0- 1 20 98 3^18 

[0 0 0 4] — 7^^^S:3- Kt^IW 
<t LTtiU y fcT ■ = V (Escherichia coli) 

^JfctoaCT- (Journal of General Microbiology. 
130,pl271-1278, 1984 #J»8) AO^a- K*^"^ • 7 
/l^nmx-feV^ (Pseudomonas fluorescens) 
SMk^ (Journal of Biochemistry, 100, p697-705, 1 
986 #M) J^JKW^^n-CV^, Z<Doh^>*» t 
T • s!l|IUW)7^W- feftt, Se5HF*& s l 777 
1 9. 3 35T?4l»tr*rtUtl^: fe^fti&ixx 
V*<5 (Archives of Biochemistry and Biophysics, 
147. p563-570, 1979 #J$) , Ld»L4i5e>. a y ^ffltt 

[0 0 0 5] 



[0006] 

ftl-L-T 7 ^^*€r»3S L 5 £ r £ £ Jt,v >ft 

( 1 ) =2 y *aamri3K<or^^^— ^sra- k+s 

it^DNA ; 

(2) BBte-?-DNA^*ASixfc»**.^7^$ K; 

[0007] £TF> *SW!k:ov^TS &«cBMiicM-r 
[0 0 0 8] *im<D tyxst/u?— tf«r=»— K-f Sit 

(EC. 4. 3. 1. 1) ^a-Ki-iite^DN 

[0 0 0 9] 7*^7V*~ tffra— K-r&Xfi^^tr 

P^V £A • 7 7/UM J -2 3 3 (FERM BP- 
1 4 9 7) *5«fct«-0>a*# ; ^I/Wt!) £A • T 
^-77*^ (Brevibacterium ammoniagenes) AT 
CC687 1, PATCC 1 3 7 4 5. I^ATCC 1 3 
74 6;7'H^/^7!l'>A'f/^^^A (Breviba 
cterium divaricatum) ATCC14020 ; 7V £>* 
9tV ' 9 9 h7r~-*>* & (Brevibacterium 
lactofermentum) ATCC 1 3 8 6 9; aJlJft/^T-JJ 
#A • !f ^.jJJ* (Corynebacterium glutamicura) 
ATCC 3 183 l»as**jfc«l!**l6. 

[ooio] rttb«>««&jKi»±^>bAK>i-*p»i- 

[0011] -r**>^, A»rjm* _hlE=r y *M*ffl®> 
^Xlf7*U^^r!i7A'77/U (Brevibacteriu 
m flavum) M J — 2 3 3 (FERM BP- 1 4 9 7) 
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[0 0 1 21 5fc1\ /HT^f^A^^/UMJ 
- 2 3 3*(0»ai»*^aife*DN A«rttffl-t-6. rtf) 
&fcttDNA£E3*$JKg**. fl*.tfSau3Al£# 
V^T, DNA»r>i-<O^^$^2 0~3 0kbiC^^J: 

[0 0 13] ^^tt^DNA»rK-$r=i^^ K-<**-. 
fl!*.!* pWE 1 5lil#AU KSrXDNA i 

n vitro Packaging Kit £/iH^<57g®&Afc:£ •? „ T 

*/^u*~eae*#*ai Lfc*j»is3Ejii* ( j oumai 

of General Microbiology, 130, pl271-1278, 1984 

#180 ic£Ai-5 0 ;o«SMML-^$y 

[0 0 141 fthtlZM'gmmitXV KDNA£ 
[0 0 1 51 *>< L-C»Mt*AHffrHt, **£#»2 

[ooiei ^r-e, Jie-cafeHSAKfrfc^tpa^ 

[0 0 17J KDNA 
[0 0 18] ^©J:5^tT^e>ti5A»r>t<D-oli, 

±ie^Uf^^xy »7A • 77/^MJ-2 3 3#(0& 
fe^DN A Z$mm$ S au 3 A 1 <D$B#5M?(C J: 5 « 9 

Ava I 1 
Cla I 1 
Hind III 2 
— #x lElfc^Uf/<^r !) • 77^AM J - 2 
3 3<a&fe#DNA£$NKS*3iEcoR fCBOBtifc 
KJ;9^bix£*#$asffj2. 4 k btf>DNA»rtfKo 
l^Ttt. *<D&gpe^£:7*7^ KpUC 1 8*ytttp 
UC 1 9%m^Zi?f7t*$'*? KMCfe (dide 

o*y chain termination j£) (Sanger, F. et ah, P 
roc. Natl Acad. Sci. USA 74, 5463. 1977) \Z 

ATG TCT AAG ACG AGC AAC AAG TCT TCA 
Met Ser Lys Thr Ser Asn Lys Ser Ser 



J:oT#6^«^»2. 4 k bODKAmft&m 

[0 0 19] :c*!)2.4kb©7^W-f«r3- 
K1-*»e*££t*DNA|0rfr£. MoMMM-cg 

i ic^cf. 

[oo2o] mmmk:*^** 
**«D#ftT-c*£#*Pu *n&^M»«r«i&fl: 

[002 1]$fc, r§JK»>t*<0***J 

it. x^ytr^y^A^r^ Upha ge ) 

ODNA&MfKSMiHiiid 1 1 1 T§J»f UT^bttS^ 
PitRfclOD N A8rtftf>|!iJ-T# n— xyyu±-C©»c|b 

y<07r-f ■ 1 7 4 (0X17 4phag 

e) <Z>DNAfrMIBI»|iHae 1 I I V§)WrLXffiZ>3tl% 

±-Coflc»IBl-c»d^6«iW»«c«<Jt. SJBrDNA 
BfrtfJUi:/?;^ KO*DNABfflrC>**£*r)Hftr*- 

«T»lJIUC3ft«>a. ft*S, &DNA|#tf<D±#£<Z>fc£ 

leaser, i k b&±^«fr«*t*lcov*THt. 1% 
U »0. 1 kb*»bl kb*»<0»fr0*#*icov^ 

[00 2 2] 
[^1] 

1 

CTfflffJi-<P*3 3(kb) 
1.7,0.7 
1.3, 1.1 

1.7, 0.3 5, 0.3 5 

g£#)2. 4 k b <^)DN A^OlSE^J1» Ot^/y y 

fc=»-MMHMpW*. *<OE^«:#Lr*9, 526 
©7; Ki"*l 5 7 80>&g*ta»e>fltofc3ii 

5 : 



GAC TCA AAG AAT GAC GCA 48 
Asp Ser Lys Asn Asp Ala 



-5- 



AAA GCC 
Lys Ala 

TCG CAG 
Ser Gin 

AAA ACC 
Lys HU- 
SO 

GAA CTT 
Glu Leu 

65 
GCG GTG 
Ala Val 

GAT TTC 
Asp Phe 

AAC CGC 
Asn Arg 

TGG GCT 
Trp Ala 
130 
CCC ATG 
Pro He 
145 

ACC AAC 
Thr Asn 

AAG GGC 
Lys Gly 

CAG TCC 
Gin Ser 

GCT GGA 
Ala Gly 
210 
TTC CGC 
Phe Arg 
225 

ACC CAG 
Thr Gin 



GAA GAC 
Glu Asp 
20 

TCT TCA 
Ser Ser 
35 
ACG GTT 
Thr Val 

CAG ATC 
Gin He 

GAC AAC 
Asp Asn 

ATT CGC 
lie Arg 
100 
CGA CTA 
Arg Leu 
115 

TGT GAT 
Cys Asp 

GAT GTG 
Asp Val 

GAA GTT 
Glu Val 

GAG TAC 
Glu Tyr 
180 
Aa AAC 
Thr Asn 
195 

CTG CAG 
Leu Gin 

CAC AAG 
His Lys 

TTG CAG 
Leu Gin 



GCA TTC GCG CAC 
Ala Phe Ala His 
260 

GCC AAC CGT CTC 



5 

ATT GTG 
He Val 

GAC AGC 
Asp Ser 

CAG AAA 
Gin Lys 

CCA TCC 
Pro Ser 
70 

TTC CAA 
Phe Gin 

85 
GGC ATG 
Gly Met 

CAC ACA 
His Thr 

CAG ATC 
Gin He 

TTC CAG 
Phe Gin 
150 
GTT GCC 
Val Ala 
165 

CAC ATC 
His lie 

GAT TCC 
Asp Ser 

ACC CTC 
Thr Leu 

GGC AAT 
Gly Asn 
230 
GAT GCT 
Asp Ala 
245 

AAC CTC 
Asn Leu 



AAC GGC 
Asn Gly 

GCT GCA 
Ala Ala 
40 

AAG TTC 
Lys Phe 

55 
CAC GCA 
His Ala 

ATC TCA 
He Ser 

GTC CAG 
Val Gin 

CTT CCA 
Leu Pro 
120 
CTC ATT 
Leu He 
135 

GGT GGC 
Gly Gly 

AAC CTT 
Asn Leu 

CTG CAC 
Leu His 

TAC CCA 
Tyr Pro 
200 
ATC GCT 
lie Ala 
215 

GAG TTT 
Glu Phe 



10 

GAG AAC CAA ATC 
Glu Asn Gin lie 
25 

GTT TCG GAA CGT 
Val Ser Glu Arg 



CGA ATC 
Arg He 

TAT TAC 
Tyr Tyr 

CGA ACC 
Arg Thr 
90 

GTG AAA 
Val Lys 
105 

GCA CAA 
Ala Gin 

GAG GGA 
Glu Gly 

GCA GGT 
Ala Gly 

GCA CTT 
Ala Leu 
170 
CCC ATG 
Pro Met 
185 

ACT GGT 
Thr Gly 

GAA ATT 
Glu He 

GTC GAC 
Val Asp 



GAA TCG 
Glu Ser 
60 

GGC GTG 
Gly Val 

75 
ACC ATC 
Thr lie 

AAG GCC 
Lys Ala 

AAA GCA 
Lys Ala 

CGC TGT 
Arg Cys 
140 
ACC TCA 
Thr Ser 
155 

GAG TTC 
Glu Phe 

GAT GAT 
Asp Asp 

TTC CGC 
Phe Arg 

GAT CAG 
Asp Glu 
220 
ATC ATC 
lie He 
235 

TTG GGC 
Leu Gly 



15 

GCC ACG AAT GAG 
Ala Thr Asn Glu 
30 

GTC GTC GAA CCA 
Val Val Glu Pro 
45 

GAT CTG CTT GGT 
Asp Leu Leu Gly 



CAC ACC 
His Thr 

AAC CAC 

Asn His 

GCA GCT 
Ala Ala 
110 
GAA GCA 
Glu Ala 
125 

ATG GAT 
Met Asp 

CTG AAC 
Leu Asn 

TTA GGC 
Leu Gly 

GTG AAC 
Val Asn 
190 
CTG GGC 
Leu Gly 
205 

CTT CAG 
Leu Gin 



GTT CCC ATG AGC 
Val Pro Met Ser 
250 

GCA GAA GAG CAG ACC GTG 
Ala Glu Glu Gin Thr Val 
265 

CTC GAG GTC AAC CTT GGT GCA ACC 



96 



144 



192 



240 



CTT CGT 
Leu Arg 
80 

GTC CCA 288 
Val Pro 
95 

TTA GCA 
Leu Ala 



GTT GCG 
Val Ala 



336 



ATT GTC 384 
He Val 

CAG TTC 432 
Gin Phe 



ATG AAC 
Met Asn 
160 
CAT GAA 
His Glu 
175 

ATG TCC 
Met Ser 



480 



528 



576 



ATT TAC 624 
He Tyr 



672 



720 



AAG ATG GGC CGC 
Lys Met Gly Arg 
240 

GAA GAG TTC CGA 768 
Glu Glu Phe Arg 
255 

CTG CGT GAA GCT 816 
Leu Arg Glu Ala 
270 

GCA ATC GGT ACT 864 
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Ala Asn Arg Leu Leu Glu Val Asn Leu Cly Ala Thr Ala lie Gly Thr 

275 280 285 

GGT GTG AAC ACT CCA GCA GGC TAC CGC CAC CAG GTT GTC GCT GCT CTG 912 
Gly Val Asn Thr Pro Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu 

290 295 300 

TCT GAG GTC ACC GGA CTG GAA CTA AAG TCC GCA CGT GAT CTC ATT GAG 960 
Ser Glu Val Thr Gly Leu Glu Leu Lys Ser Ala Arg Asp Leu He Glu 
305 310 315 320 

GCT ACC TCT GAC ACC GGT GCA TAT GTT CAT GCG CAC TCC GCA ATC AAG 1008 
Ala Thr Ser Asp Thr Gly Ala Tyr Val His Ala His Ser Ala He Lys 

325 330 335 

CGT GCA GCC ATG AAA CTG TCC AAG ATC TGT AAC GAT CTA CGT CTG CTG 1056 
Arg Ala Ala Met Lys Leu Ser Lys He Cys Asn Asp Leu Arg Leu Leu 

340 345 350 

TCT TCT GGT CCT CGT GCT GGC TTG AAC GAA ATC AAT CTG CCA CCA CGC 1104 
Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu He Asn Leu Pro Pro Arg 

355 360 365 

CAG GCT GGT TCC TCC ATC ATG CCA GCC AAG GTC AAC CCA GTG ATC CCA 1152 
Gin Ala Gly Ser Ser He Met Pro Ala Lys Val Asn Pro Val He Pro 

370 375 380 

GAA GTG GTC AAC CAG GTC TGC TTC AAG GTC TTC GGT AAC GAT CTC ACC 1200 
Glu Val Val Asn Gin Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr 
385 390 395 400 

GTC ACC ATG GCT GCG GAA GCT GGC CAG TTG CAG CTC AAC GTC ATG GAG 1248 
Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu 

405 410 415 

CCA GTC ATT GGC GAA TCC CTC TTC CAG TCA CTG CGC ATC CTG GGC AAT 1296 
Pro Val He Gly Glu Ser Leu Phe Gin Ser Leu Arg lie Leu Gly Asn 

420 425 430 

GCA GCC AAG ACT TTG CGT GAG AAG TGC GTC GTA GGA ATC ACC GCC AAC 1344 
Ala Ala Lys Thr Leu Arg Glu Lys Cys Val Val Gly He Thr Ala Asn 

435 440 445 

GCT GAT GTT TGC CGT GCT TAC GTT GAT AAC TCC ATT GGC ATT ATC ACT 1392 
Ala Asp Val Cys Arg Ala Tyr Val Asp Asn Ser He Gly He He Thr 

450 455 460 

TAC CTG AAC CCA TIC CTG GGC CAC GAC ATT GGA GAT CAG ATC GGT AAG 1440 
Tyr Leu Asn Pro Phe Leu Gly His Asp lie Gly Asp Gin He Gly Lys 
465 470 475 480 

GAA GCA GCC GAA ACT GGT CGA CCA GTG CGT GAA CTC ATC CTG GAA AAG 1488 
Glu Ala Ala Glu Thr Gly Arg Pro Val Arg Glu Leu He Leu Glu Lys 

485 490 495 

AAG CTC ATG GAT GAA AAG ACG CTC GAG GCA GTC CTA TCC AAG GAG AAC 1536 
Lys Leu Met Asp Glu Lys Thr Leu Glu Ala Val Leu Ser Lys Glu Asn 

500 505 510 

CTC ATG CAC CCA ATG TTC CGC GGA AGG CTC TAC TTG GAG AAC TAA 1581 
Leu Met His Pro Met Phe Arg Gly Arg Leu Tyr Leu Glu Asn 
515 520 525 
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System- 1 Plus&m^X&f&ZtltthWhoX t> X 

[00 2 3] $m<nlm<7\<>\?^?'rV ?a . y 

7/UMJ-2 3 3<D!fe£#DNAa>k&^£H£*3a 

b icSSEB&j ©-aasiEffc * tur ^ 5 1> oti) o T t> J: 

[0 0 2 4] &±£1*%lfc*$£tfftj2. 4 k bOD 
N AK^OMRIPXIC J: 5*S$r£ifcig£ig l l^fo 

[0 0 2 5] *»w©r^/^^- tf«T3-Ki-S»e 
*S:*tfDNAW# (ABrtf) tt> a 9 *S*rart-C:/ 

[0 0 2 6] **W0>T*'*a^ — tf K-T 

[0027] *&m<oAmK*m7<'rz>zk&'?zz* 

t)^7^^; ]"<**-* LTH\ Wxtf, ftJS¥2 
-4 2 1 2%-mm&{zmm(Dy>yX* KpCRY30; 
#BB¥2~2 7 6 5 7 5^m'&m<D7yX^ KpC 
RY21, p CRY 2KE, p C R Y 2 KX % pCRY 
3K7, pCRY3KEMpCRY3KX;»l 
-1 9 1 6 8 6^mzmM<D-7yK* KpCRY2& 
l^pCRY3 ;4#WaS5 8-6 76 7 9 #4*ttfcS2#<& 
pAM3 3 0 ; 4$&fiQB5 8- 7 7 8 9 5 -^SfiKfS&O 
p HM 15 19 ; 4$PflB8 58-192900 4§r£t9fce 
i^pAJ 6 55, pA J 6 1 l&tfp A J 1 84 4 ; 
ti9RB8 5 7- 1 3 4 5 0 O-^fg^OpCG 1 ; #§BB8 
5 8-3 5 1 9 7-^&SUCief^pCG2 ; ftfflBS 5 7 
-1 8 3 7 9 9f ^ICiat^p CG 4Mp CG 1 1 

[oo28] ^-ct>^y^^®o^-<^^-^-c^ 

^^$f*U<.0yx.«^7^^ KpCRY30, pCR 
Y21, pCRY2KE, pCRY2KE, pCRY2 
KX. pCRY3K7. pCRY3KEWpCRY3 



[0 0 2 9] ±&-7yX* K-<**-pCRY3 0£H 

* (Brevibacteriuo stationis) IF012144 (FE 
RMBP-2515) frh-??*^ KpBY50 3 
(D^yA* K<Z>»*B^OV^-Ctt«rBg*l-9 57 8 5f 
&«#JB) DNA«L t MIS»*Xho l-C*t£ 

^4. o k b(D?y*x v<Dimm&®m**\z>i&fc 

*«r*tfDNA*f*S:W!>fflU «$EcoRI^ 
<fcl/Kpn IT'7Ct^f^2. 1 kb©7*7^^ 

fiheyWmKZyy*^ K p hsg2 98 (£e»S) 

OEcoRK K p n I ftft&tfS a 1 I g5lC*a^&tf 
K-<^-pCRY3 OtrHHi- 

[0 0 3 0] ±12:/?;*^ K^*-^<D*$g^ 

OAK^oSIAtt:, 09;itf:/7*S K^**-^ lffl 

^ctciTIBAllrfr^lfWaufc^^^ Y^?9-* 
y #-i«a«-c»s<*** r. t x o f? 5 - £ ^x t 

So 

[0 0 3 1] ^7^5 KpCRY3 0^<0*3&91tf>ABr 
^7^n'pCRY30$rWiEco 

Sjt^^ODNAKrK- (AWrfr) SrDN A ]) if — £ 

[0 0 3 2] rcoj; 9^LTit^$ti6^7^^ KpC 
RY3 0\C*ftW<O±$ £#jft2. 4 k bOABrJf&ai 

fcO. «Wf)firM7°7^^ KpCRY30-A 
s pBi^Lt 7*7^^ KpCRY30-AspB 

So 

[0 0 33] :^7^; KpCRY30-AspBCO 
^*l«T^^^— tfite^4r4tP3 y*S*«rt"C« 

[0034] ^wicts^^? rcMHEats* 

r!) *A • 77^AMJ - 2 3 3 (FERM BP-1 
4 9 7) % -/UtT^y"}) r>A • 77^AM J -2 3 3 
-AB-4 1 (FERM BP-1498) , 7*U^ 
^7 1) 1 77^AMJ - 2 3 3-ABT - 1 1 (F 
ERM BP - 1 5 0 0) , 7"UW7!) !>A • yy 
s<AM J - 2 3 3-ABD-2 1 (FERM BP-1 

4 9 9) #&mvt>tiz. 
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[0 0 3 5] t£& % i£(OFERM BP-1 4 9 8^) 
mm*. FERM B P — 1 4 9 7 (Df&tfc&Wfc h LX 

m<&m 59-28398 
&3S3 — 4fl$f&) o tfc. FERM BP- 15 00 
(Dftm-i. FERM BP-1 4 9 7(D&#£&**£ t 

X*>2> U$BfiBg6 2-5 1 9 9 8f^M) 0 £ 
iC v FERM BP-1 4 99(Dl^liFERMBP- 
1 4 9 7<nnVk*Wfct LltD- a -T Z S&mrT Z 
^-^m^^Xh^ 1- 1 7 7 9 9 3 

^*«H) 0 

[0 0 3 6] ^ne>om^<o^ic % /wwf^ 

A 9 7 V-=C-^Ty^^.(BrevibacteriuiD ammoniagenes) 
ATCC6 8 7 U I^ATCC1 3 74 5> f^ATCC 

1 3 7 4 6; ^U-KV^^y 17 A • f f y< y ;& * A (Brevi 
bacterium d ivari cat um) AT C C 14020; :/U tV<£ :f ]) 

# A ' 7* h y T — V£ is (Brevi bacterium lactofer 
mentum)ATCC 1 3 8 6 9 ; a !i^f !) *A • ^ 
/l^ S #A(Corynebacterium glutamicum) AT C C 3 1 
8 3 1 tTfflV>6wit)Tt2) 0 

[0 0 3 7] ^fiHr^H^/^f^A' 77 
AM J - 2 3 3 A*0tf ttfrfflV^lte. Mttffi 
^Ti-e^^^: KpBYS 0 2 (#H§B86 3-3 6 7 8 

BY5 02^it5^t^U> o ^(O^ftfy 
KpBY5 0 2^t5^fctm fllxtf* 

Wi-ei)5U A^m^1--5^<b^>^-efc6tB 

act. Rev. 3J6_P . 361 — 405 (1 972) t 
Ml o -bte^^^^ KpBY5 0 2^rA^^I^5fe-r^ 

[0 0 3 8] ^Si^i/tr^^xy ?a • 7?^amj- 

2 3 3<o&iftt% t ±iz.mmT%m8t<D7? y 

(«& : 0. 2-5 0u g/m 1) felXtt**-^ 
?A:/n^ K (»£ : 0. 2-5 0u g/ml) 
trmmc* lmlS9ttlOJ»ttU:«SJ:5fc«ntU 
£»**£±fclB*Ufcas^ »2 4»BBft3 5 < C-C* 

* ^ KJfcffl&f££frV\ 7 p 7^;KpBY50 2 

BY5 0 2d^^^it7 , U^f!J £A • V=7s<J± 
M J - 2 3 3 **«*dS#e>^So 
[00 3 9] p <c Lt#bn5y i/^/^r II C 

A • 77^<AMJ-2 3 3^^|g^(0|lffi^7^^ K 

(DB&fc&mt lti*. oc^y tr • a y&rj^/nr 

N. M. and Hanawalt, P. C. , Journal of Bacteriolog 



y. 1 7 0 , 2 7 9 6 (1 9 8 8) ;Ito,K., Nishida, 
T. and Izaki. K. , Agricultural and Biological Chem 
istry. 5J^, 2 9 3 (1 9 8 8) #18] , DNA5$ 
H^O/^^&3i^[Satoh, Y. et al. f Journal of In 
dustrial Microbiology, j^, 159 (1 9 90) # 
Ml %f\c£*}7yxi. h'*mATZZb&-*fm'?hZ a 
[0 0 4 0] ±&(DjjmVMWte»:LXnbtlZ7Xs< 

*A • 77/<AMJ-2 3 3 AXtta#H3r&fr 

[0041] »mn»mm. &%m. mvmzfz^ttm 

IWttturtt, «Jttf8 vi*-*i&#y*A, y^g*- 
[oo4 2] %mn. ®sis»f\ sa^<?3#^w 

&f*Tl-, ^20-40t, $f£L<f*2 5-3 5t:tf> 
*r£L<tt7-8ttifi£-t-5;L ^H^pH 

[0043] «itn^^M««sa». $f * l < ii 1 

~5^fi%, 5tC#£L<i*2-3££%^;fc5o * 

iS««!iBttii*i-7aiiift-srfcAs-e*. «i 

[0 0 4 4] IWipCLTf^^iW^i 
[0 0 4 5] L-TX^7^>K^^CioV^TM:, 

Cfe l - 7^/<7^ viAt;r y^e - a>{ 

[oo46] &±icifc^itmmft<D&ma. m^itm 
Rxmmmto&z*mmm'VttL*h#>x rm»tm 

[0 0 4 7] U*»LT**WICtt*.tf. ±lE^Fil«<*:X 

[0 0 4 8] y^-/^x\^(om.t7>^^7xn7 
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[00 4 91 

[0050] %mm\ 

^/l^-iffrn- Ki-S3tC^^tf DNAWft (ABr 
fr) <P?P-Vfts 

(A) ^HT/^r'J - 77/UMJ-2 3 3 c0£ 
DNA<0|4ffi 

*Mt**A*jt [tut :«ai2g, (nh 4 > 2 s o 4 

7g, K 2 HP0 4 0. 5 g. KH 2 P0 4 0. 5 g> Mg 
S0 4 0. 5 g. F e S0 4 • 7H 2 0 6mg, Mn S0 4 
4-6H 2 0 6mg, gN3^**2.5 g> 7J"f ^yg?5 
g. Wy200Mg,I»fr^200Mg, ^ 
^^2 0g, «&@7ki 1] 1 lie, yu^f!) 
!>A.77/UMJ-2 3 3 (FERM BP-149 

M Na C 1 -20mMhy^Ii (pH8. 0) - 
ImM EDTA-2Na^l SmllOMLfc. JfctC 
ynrt-fK?:, 00n g/nl lefts* 

SicKiou 3 7t:-c i^ra^u/c 0 S6K:Kf f *7i' 
r-y *A£ftj&»&ris 0 . 5%t::#5J;9lc8sflD 

00 0X g> 2 0#Hrk 10-12t) U ±fif@#£ 

WBfei-hy *A£0. 3M£ftS<fc?l;:8&)PL 

fcDNAlCl OmMhyx&ffijfc ( P H7. 5) - 1 m 
M EDTA*2Na»K5BltM, 4tt-«fe»t 

[0 0 5 1] (B) *fl&;l#tf>«S 
±15 (A) «r#t7*l/e/^r !) !>A • J 
-2 3 3©iDNA^9 0M 1 &MRP!3RSau3 A 

1 lunit£/8V\ 3 7t-C2 0^»^i^ 
L1t 0 :^#DNAi:37; KpWE 1 5 h 

^IW*Ba raH I TSJBrUt&\ 

Ry^mb«auA:f>o^ftdu 5 0mMhy^igw 

^ (pH7.6) , lOmMi/f^H h~;K 1 m 
M ATP. lOmM M g C 1 JkXfT 4 D N A V 13 
— t? 1 unit<D#fife»«raS*D t (&>£#«>»& 



[0052] (o r*/</u*— -eta— Ki-aae^ 

1 2 J RG 1114 (a s p A2 3) [ () ft ft 

7*/*/W — tfBfirMB (Genotype) fci§c*\ 
SB«0»J»*5j:tWfc#*ifelCo^^Ttt: % Journal of Gen 
eral Microbiology, 1 3 0 , 1271-1278 (1 

9 8 4) #JR] 0 

[00 53] ±ffi ( B ) = K*ttfcfl!l\ 

^IB^>>x !) tT ■ 3!) JRG1 17 4 A 

u r^trvy v5 0Bg*r^tra«»ift [k 2 hpo 4 

7 g, KH 2 P0 4 2 g. (NH 4 ) 2 S0 4 1 g, Mg 
S0 4 - 7H 2 0 0. 1 g x L-r/UfK^Wtl-hy 
i£3 0 mMS^ 1 6 g 1 1 leigft?] le&ft 

bfco ft*l»WI|AK«4, *«5SJ:OJE3l5$nT^61 
DNA in vitro Packaging Kit£Jfllr*"C*T ofco J&flfi 

s KDNA^ttju vzmmmmiz 

*S KpWE 1 5 0f$8. 8 k b*>DNA-WrJflcfln 
^ f $153 0 k bODNABrWIRfe^fco 
S KtpWE 1 5-A s p t$}% Lft 0 
[0 0 5 4] (D) 7^/W-f^3^Kt5Ifc^ 
«r*trDNA»rtf (A, 0rtt) ^7^U'pHSG3 
9 9^<Dir^^a— 

±12 (C) 3l-effc=r^^ KpWEl 5 -As ptc&$ 
WDNA|$A^W30kbi±#<, SWflW-Cfc 

Z>tt#>\Z^ ^7^U*pHSG3 99 (3l?S&£ 0 iff 

[0 0 5 5] ±|B (C) Jl-C#fc3^^ KpWE 1 5- 
As p&MlfigliEEc oR ITM5WrLfct>0>fc* 

^kphsg399 zmmmm ecori x-mm vit t> 

U 5 0mMh!J^ili (pH7. 6) , 1 
0mMv?ft^^h-/K ImM ATP. 1 OmM 
Mg C I 2 MT 4 DNAU 2f— tf 1 imit<D$-j£#£8&B 
U (**»©J|*tt**ji«-ca!>S) , 12t"C15l^ 

[0 0 5 6] #e>*ufc:/7*5 K»»«rfflv\ Ms** 

A j£ (Journal of Molecular Biology, 5 3 , 1 5 
9. 1 9 7 0) ltJ:!fxV*!) t7 • ^ y K- 1 2 J R 
G 1 1 1 4 (a s pA2 3) ttc&HHBMlU 
7x^3^5 Omg^ttfiM* [K 2 HP0 4 7 
g. KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 lg.MgS 
0 4 - 7H 2 0 0. 1 g> L-W$yitF^A3 
O mM&U?!^ 1 6 g *3£@tK 1 I i^^] L 

[0 0 5 7] r ©«f«l±<0^»l*«r«te^ J: 9 
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fflVNTW^fcirr^. /7^^ KpHSG3 9 9 4>&£ 
2.2 k b<&DNA»#fctt;t, ££#)2. 4 k b<&#A 

<d. &<*8j2. 4 k b<DDWAmx<D®mmmmmtiL 

KpHS 

Aval 2 
C 1 a I 1 
EcoRI 2 

SG3 9 9 - As p ^r^Ufco 
[0 0 6 0] 0LLlcJ:»K T*^*--1f£=i~K-ra 
»fi^«r^tf*t £#&J2* 4 k bcODNAtftJi* (E c 

[00 6 1] nmw2 

3S*Wl*> (D) «"C»€>JxfcT^/v^— fefSra-K 
i-5«e : f-«:*tf**35Sj»2. 4 k bCODNA^lCO 
; e^Ifi?iJ^7'7X> KpUC18*fcttpU 

c i 9 *n\*i>*? s ftt*,%9uir* h-mmm (dideox 

y chain termination^) (Sanger, F. et al. , Pro 
c. Nat. Acad. Sci. US A 7 4 , 5 4 6 3, 197 
7) «fc 9 BI 2 {Cfjk IfcWgjCiot^lt *<D 

L^SE?iJSr^r-r^5 2 6coT^/K$r3- K1"5 1 
5 7 8 <D#&*f£ *) m$LtSKX\, - t Lfc 0 
[00 6 2] 3 

(A) 7°7^^ KpBY50 3?)Di$ 
^7*5 KpBY503lt yubV^xU *A • 
ft-^IF012144 (FERM BP-251 

% - 9 5 7 8 5-S^«WE«tf)J:5 

LTSi® Lfc. 4^dWJ« AJM [** 2 g , (NH 
4 ) 2 S0 4 7g. K 2 HP0 4 0.5g, KH 2 P0 4 0. 
5g, Mg S0 4 0.5 g, FeS0 4 - 7H z O 6m 
g. Mn S0 4 • 4~6H 2 0 6 m g % S*#^**2. 5 
g. ? /K5 g x f^>2 0 0// g, Jfifi^T $ 
>2 0 0/x g, ^-^2 0 g&tf3&@*l 
Id, ^U^<^r!) ?A • XfT^X-X 1 FOl 2 1 

^[25mMF!)7 (t Kn^rv/pt^/u) T % / ^ 9 
>\ 10mM(OEDTA, 5 0mM4Ou = -*] 2 0m 



[0058] *fc±iB-c»fc:/5;** Y%&mmm% 

[0 0 5 9] 
[^2] 



G3 9 9 - As p 



aWTCE>i-g>*»3 (kb) 
3.6. 1.0 
4. 6 

2.4. 2.2 

*!i-SDS« [0.2N N a OH. 1%{w/v) 
SDS] 4 0ml fcS&fllU fiH'^^LT^lCT 

81 [5M^7>y !7A-^60ml s RMt 1 1 . 5 m 
U If*2 8. Sml^ffl 3 Oral Sr«6DU 

[0063] «K4fe£&fc»btfl£» U 4 ICt? 1 0 # 

Hk l 5, o o o x g ©3S*Cf»BHc*>rt, Jiffi££*t 

*:„ 

[0 0 6 4] :tii:^t(07x;-;i/-^Dt3^i 
(7*y-;W:^no^A=l : 1 tmm &Mx.® 
U ^»T-C5»IB1 5,000 

^tan*.* -2 otreiiMinHML 4t;-e 

1 0#IBh 1 5 , 0 0 0 x g <D*MMilca>tt, 
EM* Lfc 0 

[006 5] tt»*«EB;*ISL TEttfi [ Ml * i 
OmM, EDTA 1 raM ; H 0 1 iCX p H 8 . 0 icffl 

« 2mi ®Mm\zmt±i<"}j*mm [5 

ttftftOTEtt9flKl 0 Om 1 ^JftftfeV^A 1 7 0 g 
£*£A?£-frfcf£] 15mlH0rag/mIX7^^ 
KIMtlml &ao*.T, ««&1. 392 g/ 
m 1 w<D&8t£ 1 2t-e4 2B«KU 1 1 

6, 0 0 0 XgOjMltffot 
[0 0 6 6] 7*7^^ KpBY5 0 3tt»^*JH»l-J: 

Kpbyso 3 z^tt 

[0 0 6 7] ft^T:o«^y7;W 

5lCUC»fc*lfc^7X$ KpBYS 0 3Sr-&tft»*rfflt 
K 3 MlfflW- h U ■> AffittrAMUK 3 O mMiCEs^ L 
?t&. 2tem*? S-/ls£JM^ -20tllMHl 

1t 0 l 5, o o o x gOjt^^Mic^rtTD 

NA£t»*ii\ ^7^^ KpBY503^50/igi 
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[0 0 6 8] (B) ~/y?*% Y*<2 # — p CRY 3 0 

7'7^n , pHSG2 9 8 (SSifeK) 0.5MgCH 
fBS*3fSal I (Sunits) l:3 7tlWRfi;^ 

[0 0 6 9] MS (A) KpBY 
5 0 3tf>2/i giC$J|£g|3fcXh o I (lunit) £3 7<C 
T*3 0^P«$^ ^^^^ KDNA«rS#4M*L 

[0 0 7 0] f^#(D^^^ KDNA^jfc^SrjE^L, 

0mMh!j^»^pH7.6, 1 OmM MgCl 2 , 
lOmM^f^K IraM ATPMT4 

DNAy^—tfiuniUc«:-5J:5tc«.j«»SraiftL, l 
6^1 5l$P*8#iaLfc 0 r©fl««:fflv^x'>x9t 
T • =» y JMl 0 93y^fy h-tr/v <£jlj£) 

[0 0 7 1] ^Mli3 0^g/ml UMtttK) 
©*^>f5/^ 100//g/ml (&&«&) O IP 
tg W y^yut^v- 0 - D -*?*1Syt h\^y/ y 

K) lOO/i g/m 1 <DX -gal (5 - 

tf^ys/K) SratrL** (hyyhyiog, mm* 

^5g v NaCl 5g&tlW*ll, pH7.2) 
■C3 7 ICICT 2 4 WW** U £W#£LT#<b*lfc 0 

[T. ManiatisE. F. Fritsch, J . Sambrook, 
"Molecular cloning" (1982) p 9 0 ~ 9 1 # 

[0 0 7 2] %<D&^ ^7^^KpHSG2 98©S 
a 1 KpBY 5 0 36^4. Ok 

b<Dttf>tri^A£*l7c^7;*^ KpHSG298 -or 

[0073] *i£m*<Dj?m*m\f\ mc (a) 

ett^y^^^ KpBY5 0 3DNA«r»!llW*Kpn 
IWEcoRI teT»3»LT»e>tL*jft2. 1 k b CO 

DNA»M**±2E^^$ KpHSG2 98 -ori© 

Kpn IMEc i R I zi.^U 

* K-<^^-- pCRY30^IIlt 
[00 74] H%0|4 

-fy KpCRY3 0 - A s pB0>fMUtUt=>y4l9 

^Jg^l^ (D) *gT-#6ttfc:/^*^ KpHSG3 9 
9 - A s p 5 fi g&fflRWSE c o R I &5unitfflC\ 

3t3 ^7^^ KpCRY 



3 7<t:-?itifmfc&£ik#mLfth(ok. mnM3<D 

(B) ^r#^ttfc^7^^ KpCRY 3 0 lfig^j 
m&$SEc oR I lunit«fflV\ 3 7tr? 1 WrlBRlSS 
*##Lfc U 5 0mMhy*|g£r?£ (pH 

7.6) % lOnM^WhA', ImM AT 
P, lOraM MgC l 2 :foJ;tfT4 DNA!) if—H 

i unit<o»j*ft&iH)p t (#rt»<oai*tt»*»fle-ejt) 
ah i 2t:-ci 5WpfBSrt;**«^4«fc. co:/? 

- 1 2 JRG1 1 14 (as pA 23 ) fc£7g|ffc;&U 
^t^^SOfig/ml^tfiW [K 2 HP 

0 4 7g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g. M 
gS0 4 - 7H 2 0 1 g> L - S/l'f^ym+'tbyV 
A 3 0 mMAXtmyl 1 6 g 1 1 |C««] {C^ft 

[0 0 7 5] ^<0*ifi±O^#ttt««fe^i: 9 
U »*»J:0^7^^ KDNAtrMWU tt:/?*? 

JflvvrWk<;fc£c:^ ^7^U*pCRY3 0col$ 
8. 6kbODNA^lCj[jPx. *#£2.4kb<DjfA 
DNAi^Wf)^: 0 

[0076] ±ieoja<59©^nfc^7x^ KDNA 

[0 0 7 7] JMnafttt, «ft/<WfeMV>-CROfc 

[0 0 7 8] yi/e/<>7!) »*A • 77^MJ-2 3 
3 (FERM BP- 1 4 9 7) ^7^U*pBY50 
2»*«* 10 0ml ^»lBA#»'r*Hftit«[*3J«*-e 
^tU ^-v-yvGSrl^-y h/ml J£ft6J;5fc: 

rawL/c* 4e>{c2«piBS»««u •>* 

2 0ml a'^^ft&tt ( 2 7 2 mM 
Sucrose, 7 mM KH 2 P0 4 , lmMMgCl 2 ;p 

8ME-e»e>*ifc:/?*s kdnawksom i t 

(^t7 KitB) Sr^T, 2 500^h, 25m 
FDtC&^U /<^«:B«lPa7k«t , fc2 0»HML 
fc* ^S^SmlcDfJiaA^^LSO^JCTl^ 

1 5 m g/m 1 (*<&*«) 
trWffi A*»B JftKlM L30tT2-3B L 

fc 0 BiLfc*t^i/yBtt»i^ H<fffillife0!l3 

[0 0 7 9] 
1^3] 

3 0 -AspB 



EcoR I 



gggggfcgg 
2 



8. 6. 2. 4 
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BaraH 1 1 
Y3 0-AspB£*fo&Lrt: o ^VTfyXX KpCRY 3 

o - aspb <omm$k®m*m 3 tc^f « 

[0 0 8 01 ^7*5 KpCRY30-AspB«C 

-2 3 3-AspBlCj: ^f^^^yi/f/^r!) 
• 7 -2 3 3-AspBtt, ^«J|o<li 

mm 1 t a 1 # 3 %&xm&mm&mx&&mi9zm 

\Z S M3f5fl9 0^t:tl»l 22 2 8^ 
(FERM P- 1 2 2 28) tT$f££;fXT^£o 
[0 0 8 1 J £ftff|5 
7*7 * $ KpCRY30-As P B^t 
fftBnA&mi OOml^SOOml ^=i*\7y*^\Z. 
1 2 o^-ci 5 5MBdWfi«yfflbfcfc©K:. 

j-2 3 3-As P B£}£i&u $ o*c\cx 2 imm&SL 

*&££fTofc^ |i^£lcLTiS$JiLfcAJ£ifcl 00ml 
Sr500ml^77^3|:MU 120t:-C15 
5>r«1iKIILfct>^i-, lml 5 OcellsOl^tCft 

U 3 OtCt 1 B^iMt^o^^^y h t 
[008 2] XT^Jis^mto&XiVm&to 

[0 0 8 3] mmme 

MgS0 4 • 7H 2 0 
jKUt^v'xfi/V (20) 

T>*~T (2 8%m&) 

[0 0 8 9] 



11.0 

ftTlSAJgifcl 0 0ml «r5 0 0ml^Hft77^^ic5> 
£U MM (WpH7.0) ut&. ^utr/^r 
V • Vy/<K (Brevibacterium fravum) M J — 2 

3 3-AspB£fii®U g/1 

[0 0 8 4] (^3-^5%, mm. 

7^!)A2.3% V KH 2 PO 4 0.0 5%, K 2 H P 
O 4 0. 0 5%, Mg S0 4 • 7H 2 O0. 0 5%, F e S 

0 4 • 7H 2 0 2 Oppm, Mn S0 4 • n H 2 0 2 0 p p 
itk f^>2 00/ig/K f7;>-HCI 10 
0Mg/K #1? ^^0. 3%. fiiSx^O. 3%) 
tf)10 0 0ml£2 1 *ii««#Mf feittii*. 

(I2 0t, 2 0#fiO) M2*#IMfccD2 0ml £8s 
flllLT\ @$£&1 0 0 0 r pm, ii^gl v vm, m& 
3 3t, pH7. 6KT2 4BMfl#**frofc 0 

[0 0 8 5] #3SteTfc. wfrfc 
(4 0 00 rpm > 1 5#ffl) Lfc(0*>*B*£ISB* 
U1»»U O.D. ft«6 lOnmWM 

ft) «5O0MHMMK«rll«U &3g#K*3«&fti* 

[0 0 8 6] L-T^^9^VSft(0^tt, T2E*4lc 
5 0ml \£X 4 5t: 5B*nfl£j&«rfrV*ttE 
JS»T*«riS^»HI (4 0 00 rpnu 1 5»W) U 

* • ^t>fp^fr^ATCC8 0 4 2 lC<t 

[0 0 8 7] *<D*S*£FERM BP-1 4 9 7#clC 

[0 0 8 8] 
[2*4] 

m 4 

5g 
0. 1 g 

0.0 5ml 

1 4ml 

1 0ml 
50m 1 (pH9. 4) 
[£5] 
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m 


* 


1 
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+• 




PERM 


BP- 


1497 1 

(-. 


1 



I FERM P-12 22 8 



SI 5 1^ L^^b^b^i 5fe^«ff<ojS£«" 
[00 9 oj 

[00 9 1] 



&M(OW& : Genomic DNA 
ffcfe : MJ-233 

ftrnzm-rm^ : peptide 

: 1-1581 



ATG TCT AAG ACG AGC AAC AAG TCT TCA GCA GAC TCA AAG AAT GAC GCA 48 
Met Ser Lys Thr Ser Asn Lys Ser Ser Ala Asp Ser Lys Asn Asp Ala 

1 5 10 15 

AAA GCC GAA GAC ATT GTG AAC GGC GAG AAC CAA ATC GCC ACG AAT GAG 96 
Lys Ala Glu Asp He Val Asn Gly Glu Asn Gin He Ala Thr Asn Glu 

20 25 30 

TCG CAG TCT TCA GAC AGC GCT GCA GTT TCG GAA CGT GTC GTC GAA CCA 144 
Ser Gin Ser Ser Asp Ser Ala Ala Val Ser Glu Arg Val Val Glu Pro 

35 40 45 

AAA ACC ACG GTT CAG AAA AAG TTC CGA ATC GAA TCG GAT CTG CTT GGT 192 
Lys Thr Thr Val Gin Lys Lys Phe Arg He Glu Ser Asp Leu Leu Gly 

50 55 60 

GAA CTT CAG ATC CCA TCC CAC GCA TAT TAC GGC GTG CAC ACC CTT CGT 240 
Glu Leu Gin He Pro Ser His Ala Tyr Tyr Gly Val His Thr Leu Arg 
65 70 75 80 

GCG GTG GAC AAC TTC CAA ATC TCA CGA ACC ACC ATC AAC CAC GTC CCA 288 
Ala Val Asp Asn Phe Gin He Ser Arg Thr Thr lie Asn His Val Pro 

85 90 95 

GAT TTC ATT CGC GGC ATG GTC CAG GTG AAA AAG GCC GCA GCT TTA GCA 336 
Asp Phe He Arg Gly Met Val Gin Val Lys Lys Ala Ala Ala Leu Ala 

100 105 110 

AAC CGC CGA CTA CAC ACA CTT CCA GCA CAA AAA GCA GAA GCA ATT GTC 384 
Asn Arg Arg Leu His Thr Leu Pro Ala Gin Lys Ala Glu Ala lie Val 

115 120 125 

TGG GCT TGT GAT CAG ATC CTC ATT GAG GGA CGC TGT ATG GAT CAG TTC 432 
Trp Ala Cys Asp Gin He Leu He Glu Gly Arg Cys Met Asp Gin Phe 
130 135 140 
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CCC ATC 
Pro He 
145 

ACC AAC 
Thr Asn 

AAG GGC 
Lys Gly 

CAG TCC 
Gin Ser 

GCT GGA 
Ala Gly 
210 
TTC CGC 
Phe Arg 
225 

ACC CAG 
Thr Gin 

GCA TTC 
Ala Phe 

GCC AAC 
Ala Asn 

GGT GTG 
Gly Val 
290 
TCT GAG 
Ser Glu 
305 

GCT ACC 
Ala Thr 

CGT GCA 
Arg Ala 

TCT TCT 
Ser Ser 

CAG GCT 
Gin Ala 
370 
GAA GTG 
Glu Val 
385 

GTC ACC 
Val Thr 



GAT GTG TTC 
Asp Val Phe 

GAA GTT GTT 
Glu Val Val 
165 

GAG TAC CAC 
Glu Tyr His 

180 
ACC AAC GAT 
Thr Asn Asp 
195 

CTG CAG ACC 
Leu Gin Thr 

CAC AAG GGC 
His Lys Gly 

TTG CAG GAT 
Leu Gin Asp 
245 

GCG CAC AAC 
Ala His Asn 

260 
CGT CTC CTC 
Arg Leu Leu 
275 

AAC ACT CCA 
Asn Thr Pro 

GTC ACC GGA 
Val Thr Gly 

TCT GAC ACC 
Ser Asp Thr 
325 

GCC ATG AAA 
Ala Met Lys 

340 
GGT CCT CGT 
Gly Pro Arg 
355 

GGT TCC TCC 
Gly Ser Ser 

GTC AAC CAG 
Val Asn Gin 

ATG GCT GCG 
Met Ala Ala 



CAG GGT 
Gin Gly 
150 

GCC AAC 
Ala Asn 

ATC CTG 
lie Leu 

TCC TAC 
Ser Tyr 

CTC ATC 
Leu He 
215 
AAT GAG 
Asn Glu 
230 

GCT GTT 
Ala Val 

CTC GCA 
Leu Ala 

GAG GTC 
Glu Val 

GCA GGC 
Ala Gly 
295 
CTG GAA 
Leu Glu 
310 

GGT GCA 
Gly Ala 

CTG TCC 
Leu Ser 

GCT GGC 
Ala Gly 

ATC ATG 
He Met 
375 
GTC TGC 
Val Cys 
390 

GAA GCT 
Glu Ala 



GGC GCA GGT 
Gly Ala Gly 

CTT GCA CTT 
Leu Ala Leu 
170 

CAC CCC ATG 
His Pro Met 

185 
CCA ACT GGT 
Pro Thr Gly 
200 

GCT GAA ATT 
Ala Glu He 

TTT GTC GAC 
Phe Val Asp 

CCC ATG AGC 
Pro Met Ser 
250 

GAA GAG CAG 
Glu Glu Gin 

265 
AAC CTT GGT 
Asn Leu Gly 
280 

TAC CGC CAC 
Tyr Arg His 

CTA AAG TCC 
Leu Lys Ser 

TAT GTT CAT 
Tyr Val His 
330 

AAG ATC TGT 
Lys He Cys 

345 
TTG AAC GAA 
Leu Asn Glu 
360 

CCA GCC AAG 
Pro Ala Lys 

TTC AAG GTC 
Phe Lys Val 

GGC CAG TTG 
Gly Gin Leu 



ACC TCA 
Thr Ser 
155 

GAG TTC 
Glu Phe 

GAT GAT 
Asp Asp 

TTC CGC 
Phe Arg 

GAT GAG 
Asp Glu 
220 
ATC ATC 
He lie 
235 

TTG GGC 
Leu Gly 

ACC GTG 
Thr Val 

GCA ACC 
Ala Thr 

CAG GTT 
Gin Val 
300 
GCA CGT 
Ala Arg 
315 

GCG CAC 
Ala His 

AAC GAT 
Asn Asp 

ATC AAT 
He Asn 

GTC AAC 
Val Asn 
380 
TTC GGT 
Phe Gly 
395 

CAG CTC 
Gin Leu 



CTG AAC 
Leu Asn 

TTA GGC 
Leu Gly 

GTG AAC 
Val Asn 
190 
CTG GGC 
Leu Gly 
205 

CTT CAG 
Leu Gin 

AAG ATG 
Lys Met 

GAA GAG 
Glu Glu 

CTG CGT 
Leu Arg 
270 
GCA ATC 
Ala He 
285 

GTC GCT 
Val Ala 

GAT CTC 
Asp Leu 

TCC GCA 
Ser Ala 

CTA CGT 
Leu Arg 
350 
CTG CCA 
Leu Pro 
365 

CCA GTG 
Pro Val 



ATG AAC 
Met Asn 
160 
CAT GAA 
His Glu 
175 

ATG TCC 
Met Ser 



GGC CGC 
Gly Arg 
240 
TTC CGA 
Phe Arg 
255 

GAA GCT 
Glu Ala 



GCT CTG 
Ala Leu 



528 



576 



ATT TAC 624 
He Tyr 

GTT GCG 672 
Val Ala 



720 



768 



816 



GGT ACT 864 
Gly Thr 



912 



960 



ATT GAG 
He Glu 
320 

ATC AAG 1008 
He Lys 
335 

CTG CTG 1056 
Leu Leu 

CCA CGC 1104 
Pro Arg 

ATC CCA 1 152 
He Pro 



AAC GAT CTC ACC 1200 
Asn Asp Leu Thr 
400 

AAC GTC ATG GAG 1248 
Asn Val Met Glu 
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405 

CCA GTC ATT GGC GAA TCC CTC TTC 
Pro Val lie Gly Glu Ser Leu Phe 
420 

GCA GCC AAG ACT TTG CGT GAG AAG 
Ala Ala Lys Thr Leu Arg Glu Lys 
435 440 
GCT GAT GTT TGC CGT GCT TAC GTT 
Ala Asp Val Cys Arg Ala Tyr Val 

450 455 
TAC CTG AAC CCA TTC CTG GGC CAC 
Tyr Leu Asn Pro Phe Leu Gly His 
465 470 
GAA GCA GCC GAA ACT GGT CGA CCA 
Glu Ala Ala Glu Thr Gly Arg Pro 
485 

AAG CTC ATG GAT GAA AAG ACG CTC 
Lys Leu Met Asp Glu Lys Thr Leu 
500 

CTC ATG CAC CCA ATG TTC CGC GGA 
Leu Met His Pro Met Phe Arg Gly 
515 520 

[122] ±#£^2. 4 k b<D^DNA^(D 



410 415 
CAG TCA CTG CGC ATC CTG GGC AAT 1296 
Gin Ser Leu Arg lie Leu Gly Asn 
425 430 
TGC GTC GTA GGA ATC ACC GCC AAC 1344 
Cys Val Val Gly lie Thr Ala Asn 
445 

GAT AAC TCC ATT GGC ATT ATC ACT 1392 
Asp Asn Ser lie Gly He He Thr 
460 

GAC ATT GGA GAT CAG ATC GGT AAG 1440 
Asp He Gly Asp Gin He Gly Lys 
475 480 
GTG CGT GAA CTC ATC CTG GAA AAG 1488 
Val Arg Glu Leu He Leu Glu Lys 

490 495 
GAG GCA GTC CTA TCC AAG GAG AAC 1536 
Glu Ala Val Leu Ser Lys Glu Asn 
505 510 
AGG CTC TAC TTG GAG AAC TAA 1581 
Arg Leu Tyr Leu Glu Asn 
525 

Ii3] *&m<D77X^ KpCRY3 0-AspB<£> 



IHl] 



l®2] 



son feti 



BcoRI 



KpnlSoli 



I F*U J Awl 
HndB OoIPwI Xhol 

LLJ 1 l IT 



Soli 



Xhol *>2- 4 W» 
BcoRI 

J 200bp 



EcoRI 

L 



SoTTRtfJ Km! 
[HndK 



Soa 



SoU 



HSndia Pal Aval Xhol 

| HndK Ck| P*jl Xjx>l jgoRi 



— 200bp 
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(2,6*t>) 

(so int. ci. 5 mm% frft&mm^ fi 

(C 1 2N 15/60 

C12R 1:13) 

(C 1 2N 1/20 

C 1 2R 1:13) 

(C12P 13/20 

C12R 1:13) 



(72)s§^# mm #m 



